The ability of Sgs1 to interact with DNA topoisomerase III is essential for damage-induced recombination.
SGS1 encodes a protein having DNA helicase activity, and a mutant allele of SGS1 was identified as a suppressor of the slow growth phenotype of top3 mutants. In this study, we examined whether Sgs1 prevents formation of DNA double strand breaks (DSBs) or is involved in DSB repair following exposure to methyl methanesulfonate (MMS). An analysis by pulsed-field gel electrophoresis and epistasis analyses indicated that Sgs1 is required for DSB repair that involves Rad52. In addition, analyses on the relationship between Sgs1 and proteins involved in DSB repair suggested that Sgs1 and Mre11 function via independent pathways both of which require Rad52. In sgs1 mutants, interchromosomal heteroallelic recombination and sister chromatid recombination (SCR) were not induced upon exposure to MMS, though both were induced in wild type cells, indicating the involvement of Sgs1 in heteroallelic recombination and SCR. Surprisingly, the ability of Sgs1 to bind to DNA topoisomerase III (Top3) was absolutely required for the induction of heteroallelic recombination and SCR and suppression of MMS sensitivity but its helicase activity was not, suggesting that Top3 plays a more important role in both recombinations than the DNA helicase activity of Sgs1.